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Part One - General Design Information and Design Criteria

Introduction
Utilization of Design Manual and Manual Format

 Chapter One - General Design

1 Design Policy Interpretation
1-1 Selection of Project Design Criteria

(A) Functional Classification
(B) Design Speed

(1) Local Rural Roads
(2) Local Urban Streets
(3) Rural Collectors
(4) Urban Collectors
(5) Rural Arterials
(6) Urban Arterials
(7) Urban & Rural Freeway
(8) Interstates

(C) Traffic Volumes
(1) Average Daily Traffic (ADT)
(2) Design Year ADT

(D) Terrain Classifications
(E) Project Cost Reduction Guidelines

(1) Avoid Overdesign
(2) Cross Section
(3) Earthwork
(4) Right of Way
(5) Drainage
(6) Pavement Design
(7) General

1-2 How to Select a Typical Section
(A) Criteria For Roadway Typical Section and Slopes

(1) Standard Method of Constructing Cut and Fill Slopes
Figure 1 (A) Interstates, Freeways, Expressways and Other Four Lane

Facilities (Round Bottom Ditch with Hinge Point Slopes)
(B) Arterials (Other than Expressways and Four Lane

Facilities), Collectors, and Locals (over 4000 ADT
Design Year Traffic)

(C) Collectors and Locals (4000 ADT or Less Design Year Traffic)
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1-2 (B) Positive Pavement Drainage Recommended Final Typical
Sections.
(1) 10'-22' Medians
(2) 30'-36' Medians
(3) 46' Median (Minimum)
(4) 60' Median (Minimum Desirable)
(5) 70' Median (Desirable)
General comments to be included with the attached
Typical Section.

Figure 1 - 30’ - 36’ Medians
Figure 2A - 46’ Median (Minimum) - New Construction
Figure 2B - 46’ Median (Minimum) - Widening or Resurfacing
Figure 3 - 60’ Median (Minimum Desirable)
Figure 4 - 70’ Median (Desirable)

1-3 Pavement
(A) Lane Widths (Shoulder Section)
(AA) Lane Widths (Curb & Gutter Sections)
(B) Pavement Surface Slope
(C) Pavement Composition
(D) Existing Pavement
(E) Pavement Edge Construction

E-1 All Asphalt
E-2 Aggregate Base - Trench Section
E-3 Aggregate Base - Graded Section
E-4 Curb and Gutter

1-4 Shoulders
(A) Shoulder Widths on Mainline
(B) Usable and Graded Shoulders

Figure 1 - Shoulder Widths - Locals and Collectors – Minimum Shoulder
Figure 1A - Shoulder Widths - Arterials, Interstates

and Freeways – Usable Shoulder
(C) N. C. DOT Paved Shoulder Policy
(D) Shoulder Widths on Loops
(E) Shoulder Widths on Ramps
(F) Paved Shoulders with Flexible Pavement
(G) Paved Shoulders with Rigid Pavement
(H) Shoulder Slopes
(I) Front Ditch Slope
(J) Back Slope
(K) Hinge Point Slopes
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(L) Vehicle Recovery Areas
Figures A thru D - Clear Roadside Recovery Area

(M) Figure 1 - Detail Guide for Vehicle Recovery Area
(N) Clear Zone Distances
(O) N. C. DOT Paved Shoulder Policy

Figure 1A, 1B - Typical Shoulder Cross-Slopes
(P) Guidelines for Sensory Warning Treatment of Paved Shoulders

1-5 Ditches
(A) Ditch Widths
(B) Special Ditches
(C) Berm Ditch
(D) Paved Ditches
(E) Rip Rap for Drainage Ditches
(F) Rip Rap at Pipe Outlets
(G) Filter Fabric For Drainage Ditches and Pipe Outlets

1-6 Medians
(A) Median Widths for Freeways
(B) Median Widths for Highways Other than Freeways
(C) Median Widths for Freeways with Concrete Barrier
(D) Raised Median Widths for All Highways Other than

Freeways
(E) Spread Median

Figure 1 - Grading of Spread Median
(F) Median Slopes
(G) Earth Berm Median Pier Protection
(H) Median Design on Structures
(I)        Medians on -Y- Lines
(J)        Median Crossover Guidelines

1-7 Sidewalk
(A) Sidewalk Widths
(B) Sidewalk Slope
(C) Sidewalk Thickness
(D) Berm Widths With and Without Sidewalk

Figure 1 - Desirable Berm Widths
Figure 2 - Minimum Berm Widths
Figure 3 – Proposed Typical Curb and Gutter Section, Statewide

(E) Wheel Chair Ramps
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1-8 Raised Islands
1-9 Standard Concrete Curb and Gutter
1-10 Steps
1-11 Spiral Curves

(A) Compound Spirals

1-12 Design Control for Vertical Curves
1-13 Minimum Width of Traveled Way and Shoulders
1-14 Maximum Grades
1-15 Superelevation Rates
1-16 Hydroplanning Awareness Outline
1-17 Design Controls for Stopping Sight Distance on Horizontal Curves
1-18 Design Values for Traveled Way Pavement Widening and Widths on Open Highway

Curves and Turning Roads
1-19 Minimum Turning Paths for Design Vehicles

Chapter Two - Miscellaneous Design Criteria

2-1 Glare Screens
2-2 Climbing Lanes
2-3 Pedestrian Overpasses
2-3A Pedestrian Underpasses
2-4 Appalachian National Scenic Trail
2-5 Truck Escape Ramps
2-6 Barriers for Noise Abatement
2-7 Cul-de-Sacs
2-8 Placement of Control of Access Fencing Behind Noise Walls

Figure 1 – Proposed Placement of Control Access Fencing at Noise Walls

Chapter Three – Guardrail, Barriers and Attenuators

3-1 Guardrail Warrants
Figure 1 - Warrants for Fill Section Embankments
Table 2 - Warrants for Nontraversable Hazards
Table 3 - Warrants for Fixed Objects
Figure 4 - Guardrail Warrant Curves (2½:1 Slope - 2 lane)
Figure 5 - Guardrail Warrant Curves (2½:1 Slope - 2 lane)
Figure 6 - Guardrail Warrant Curves (2:1 Slope - 2 lane)

3-2 Determining Guardrail Lengths of Need
3-2A Detail of Guardrail Placement on Approach End of Rigid

Obstacle Warrant
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Detail 2A - Guardrail Placement on Approach End of Rigid 
Obstacle Warrant

3-2B Detail of Guardrail Placement on Trailing End of Rigid
Obstacle Warrant
Detail 2B - Guardrail Placement on Trailing End of Rigid

Obstacle Warrant
3-2C Detail of Guardrail Placement on Approach and Trailing End

of a Fill Slope Warrant
Detail 2C - Guardrail Placement on Approach and Trailing End

of Fill Slope Warrant
3-2D Detail of Guardrail Placement on the Approach End of a

Hazard which is located on a Curve
Detail 2D - Guardrail Placement on Approach End of Hazard

located on a Horizontal Curve
3-2E Guardrail Anchor Units
3-2F Determining Total Guardrail Length

3-3 Guardrail Installation at Intersections
3-4 Guardrail on -Y- Lines
3-5 Guardrail Installations Adjacent to Curb and Gutter
3-6 Guardrail/ Guardrail Treatment in Medians Locations
3-7 Guardrail Treatment Under Bridges
3-8 Guardrail Anchor Units on Structures
3-9 Guardrail on Curb and Gutter Bridge Approaches
3-10 Guardrail Attachment and Retrofit Manual
3-11 Positively Anchored Temporary Precast Concrete Bridge Barrier - Type S
3-12 Proprietary Impact Attenuators & Terminal End Units

Table 1 - Impact Attenuators and Guardrail Anchor Units

3-13 Examples of Guardrail Summary

Chapter Four - Capacity

4-1 Capacity Analysis
Table 1 - Stop Sign Capacity
Table 2 - Left Turn Capacity
Table 3 - Volume Warrants for Left-Turn Lanes on Two-Lane Roads
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Chapter Five - Drainage Design

5-1 General Drainage Design Information
5-2 Masonry Drainage Structures
5-2A Masonry Drainage Structures Quantity Per Each Basis
5-2B Masonry Drainage Structures Quantity Per Linear Foot Basis
5-2C Example for Computing Quantity of Masonry Drainage Structure
5-2D Masonry Drainage Structures Quantity - Volume Basis
5-3 Minimum Pipe Clearance Requirement from Invert to Subgrade
5-4 Maximum Allowable Fill Heights over Reinforced Concrete Pipe
Table 5-5 Corrugated Steel Pipe - Height of Fill Limitations
Table 5-6 Corrugated Steel Pipe Arches - Height of Fill Limitations
Table 5-7 Corrugated Aluminum Pipe - Maximum Height of Cover Limits in Feet
Table 5-7A Corrugated Steel Pipe - Height of Fill Limitations
Table 5-8 Corrugated Steel Pipe Arches - Height of Fill Limitations
Table 5-9 Corrugated Aluminum Pipe
Table 5-10 Corrugated Aluminum Pipe Arches
Table 5-11 Structural Plate Steel Pipe

5-12 Pipe Classifications
Figure 1 - Example of Typical Pipe Installation

5-13 Median Drop Inlets
5-14 Standard Catch Basins
5-15 Riprap
5-16 Skew Angle Designations

Figure 1 - Skew Angle Designations

5-17 Drainage Data on Plan Sheets
5-18 Hydraulic Data on Plan Sheets
5-19 Numerical System for Drainage Layout

Figure 1 - Numerical Drainage Layout for Complex Drainage System
Figure 2 - Numerical Drainage Layout for Simple Drainage System

5-20 Pipe End Treatment Guidelines
Figure 1 - Example of Endwall Treatment
Figure 2 - Clear Roadside Recovery Area for Access Roads

5-21 Shoulder Drain
5-22 Underdrain
5-23 Shoulder Berms, Gutters and Curbs
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Chapter Six - Structure Design

6-1 Bridge Policy
6-1A Bridge Vertical and Horizontal Clearances Over Roads
6-2 Vertical and Horizontal Clearances for Highway Bridges over Railroads

Figure 1 - Example of Clearances for Highway Bridges over Railroads
6-3 Bridge Clearances over Stream Crossings
6-4 Median Design on Structures
6-5 Bridge Superstructure Depths

Figure 1 - Span from 40' to 85'
Figure 2 - Span from 90' to 160'

6-6 Structure Recommendations
(A) Bridge Approach Slabs
(B) Bridge Approach Drainage
(C) Structure Anchor Units
(D) Four-Inch Slope Protection
(E) Speed
(F) Signs on Structures
(G) Islands
(H) Traffic
(I) Sample Structure Recommendations
(J) Paved Shoulder Taper at Bridges
(K) Exception at AASHTO Bridge Guidelines

6-7 Retaining Walls
6-8 Guidelines for Use of Prestressed Cored Slab Bridge Spans
6-9 Clearances Under Structures
6-10 Guidelines for the Interface of Roadway Plans and Structure

Plans Beneath Bridges
Figure 1 - Standard Method of Shoulder Construction Under Bridges

6-11 Guidelines for Transition Zone Approaching the End Bent Fill
Area Beneath Bridges

6-12 Drainage in Guidelines for Bridge Areas
Figure 1 & 2 - Guide for Draining Bridge Separations

6-13 Guidelines for Pavement Widening and Bridge Rail Offsets for
Bridges on Horizontal Curves (Non-Interchange Separations)
Figure 1 - Procedure for Determining Bridge Width on Curves for

Interstate & Arterials
Figure 2 - Procedure for Determining Bridge Width on Curves for

Collector Roads
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Figure 3 - Procedure for Determining Bridge Width on Curves for
Local Roads

6-14 Checklist for Coordination of Roadway and Structure Plans
Figure 1 - Final Checklist for Coordination of Roadway and

Structure Plans

Chapter Seven - Railroads

7-1 Sight Distance at Railroads for Unsignalized Crossing
7-2 Track Clearance Requirements on Curb and Gutter Projects

Perpendicular to a Railroad

7-3 Track Clearance Requirements on Curb and Gutter Projects
Parallel to a Railroad

7-4 Guardrail Treatment at Railroad Signal Crossing
7-5 Rail Grade Separation Guidelines

Chapter Eight - Interchanges

8-1 Loop Design
8-2 Ramp Design
8-3 Guide Values for Ramp Design Speed as Related to Highway Design Speed
8-4 Maximum Ramp Grades
8-5 Procedure for Establishing Ramp Grades with Control Points

Sketch One - Ramp Gore Grade Control Point
Sketch Two Max/Min Grade Control Points in Gore Area

8-6 Sight Distance at Diamond Ramp Terminals
8-7 Table One - Vertical Sight Distance Control for Crest Curves at

   Diamond Interchanges, Single Unit Vehicle Criteria
Table Two - Design Requirements for Crossroad Sight Distance

Single Unit Vehicle Criteria - Diamond Interchange

8-8 Arrangements for Successive Ramp Terminals
8-9 Reserved for future guidelines
8-10 Median Design in Interchange Areas
8-11 Acceleration and Deceleration Lanes

Figure 1 - Sample Deceleration Lane
Figure 2 - Sample Acceleration Lane

8-12 Grading at Interchanges
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8-13 Earth Berm Median Pier Protection
8-14 Ramp Terminals

Figure 1 - Y- Line Transition
Figure 2 - Terminal for Loop Ramp Combination
Figure 3 - Suggested Ramp Terminal Radii
Figure 4 - Ramp Terminal Design
Figure 5 – Ramp Terminal Design

8-15 Justification of Left Turn Lanes on Two-Lane Highways
Figure 1 - Warrants for Left-Turn Lanes on Two-Lane Highways

(40 & 50 mph)
Figure 2 - Warrants for Left-Turn Lanes on Two-Lane Highways

 (60 mph)

Chapter Nine - At Grade Intersections

9-1 “Bulb” Type Channelization
Figure 1 - Intersection with Two-Lane Facility Using Right Turn Taper
Figure 2 - Intersection with Four-Lane Divided Facility
Figure 3 - Deceleration Lengths for Median Crossovers and Left Turning

Movements
Figure 3-A Guidelines for use of Positive Offset Left Turn Lanes on Median Divided

Facilities
Figure 3-A-1 Guidelines for Offset Opposing Left-Turn Lanes on Divided Roadways
Figure 4 Guidelines for Right Turn Lane Warrants, Left and Right Turn Lane

Storage Lengths and Taper Lengths

9-2 Three-Centered Curves
Figure 1 - Field Layout Method and Formulas
Table 2 - Typical Designs for Turning Roadways
Table 3 - See Edge of Traveled Way for Turns at Intersections

(Simple Curve)
Table 3A- See Edge of Traveled Way for Turns at Intersections

(Compound Curve)
Table 4, 5 - Variable Dimensions of Three-Centered Curves Without Islands

9-3 Sight Distance at Intersections
Figure 1 - Intersection Sight Distance at At-Grade Intersections (Case IIIA)
Figure 2 - Determining Sight Distance for Case III A
Figure 3 - Sight Distance At Intersections
Figure 4 - Intersection Sight Distance at At-Grade Intersections (Case IIIB&IIIC)
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Chapter Ten - Entrances

10-1 Design of Commercial Entrances
10-2 Design of Private Entrances
10-3 Entrance Pipes
10-4 Discussion of Entrances on Field Inspection
10-5 Replacement of Existing Driveways

Chapter Eleven - Computations

Quantity Calculations
11-1 Roadway Item (Pavement)

(A) Proof Rolling
(B) Aggregate Base Course (ABC)
(C) Prime Coat
Table 1 - Area of Turnouts in Square Yards
Table 2, 3 - Driveway Pavement Areas in S.Y.

11-2 Drainage Items
(A) Foundation Conditioning Material
(B) Installation of Rip Rap in Ditches

Figure 1 - Rip Rap Applications in a Ditch
Figure 2 -  Formulas for Computing Rip Rap
Figure 3 -  Installation of Rip Rap

11-3 Force Account Estimates
11-4 Computer Estimates
11-5 Fence

(A)  Chain Link Fence
(C) Woven Wire Fence

11-6 Lump Sum Grading

Chapter Twelve - Miscellaneous

12-1 Miscellaneous Design Guidelines
Figure 1 - N.C. Map of Counties - Mountain Region, Piedmont Plateau

 and Coastal Plain
Figure 2 - Parking Lot Layout Dimensions
Figure 3 - Twin-Trailer Routes Map


